Prenatal cytomegalovirus (CMV) screening is not routinely conducted in Bulgaria. According to our previous data, CMV infection is widespread in our region with a total seroprevalence of 78.4%. Such high seroprevalence may have profound effect over the incidence of congenital CMV (cCMV) infections. We aimed in determination of the serological CMV status of both women in reproductive age and pregnant women.
INTRODUCTION:
Human cytomegalovirus is ubiquitous herpesvirus that establishes lifelong latency after the primary infec-tion. Latent infection may become reactivated and productive after stimuli such as inflammation or immune impairment due to pregnancy, treatment with immunomodulating agents such as corticosteroids, chemotherapy and post-transplantation immunosuppressive therapy [1] .
CMV is well known as an important pathogen contributing to morbidity and mortality in immunocompromised hosts and posttransplant recipients, but CMV is also a leading cause of congenital infections across the world. It is a major health problem, because it is the commonest nonhereditary cause of hearing loss and a significant cause of neurodevelopmental delay [2] . According to meta-analysis data transmission to the fetus occurs in 14.2-52.4% (average of 32.4%) of primary infections of the mother, whereas 1.1-1.7% (average of 1.4%) of nonprimary infections lead to fetal infection [3] . In that aspect it is important to determine the stage of the infection in pregnant women, which is directly related to the risk of transmission of the virus to the fetus.
The overall birth prevalence of congenital CMV infection is reported to occur in average 0.64% of pregnancies, but varies considerably among different study populations from 0.3% to 2.3% of all live births [4] . Limited studies in developing countries, including Latin America, Africa and Asia have reported a much higher birth prevalence of cCMV infection ranging from 0.6 to 6.1% of all pregnancies [5] .
Prenatal serological screening is not routinely conducted in any country, but it may permit early identification of at-risk pregnancies or infected fetuses and has attracted increasing interest in recent years [6] .
According to our previous data, CMV infection is widespread in Bulgaria with a total seroprevalence in the population of 78.4% [7] . Such high seroprevalence in the region may have profound effect over the incidence of cCMV infections in the region.
AIM:
To estimate the CMV serological status both in women in childbearing age and pregnant women in Northeastern Bulgaria and to determine the stage of CMV infection in pregnant women. • Prospective: 121 clinically healthy pregnant women (14-41 years old), average 28.66 y. (SD ±5.88), serum samples were collected in 2018. Out of them 62% were in the first, 14.1% -in second and 23.9% -in the third trimester of pregnancy.
METHODS:
• Commercial ELISA test kits for detection of specific anti-CMV IgM/IgG and for determination of avidity of specific anti-CMV IgG, EUROIMMUN, Germany were performed, according to the manufactures' recommendations.
RESULTS:
From a total of 1612 women in childbearing age, 1362 (84.5%, 95% CI: 82.73 -86.27) were anti-CMV IgG positive and 250 (15.5%, 95% CI: 13.73 -17.27) were anti CMV IgG negative.
From a total of 121 pregnant women, 105 (86.8%, 95% CI: 80.77 -92.83) were anti-CMV IgG positive and 16 (13.2%, 95% CI: 7.17 -19.23) were anti CMV IgG negative.
From a total of 121 pregnant women 12 (9.9%, 95% CI: 4.58 -15.22%) were anti-CMV IgM positive.
We got a high IgG avidity index in all seroposi-tive pregnant women, including those with an anti-CMV IgM positive result.
DISCUSSION:
The incidence of congenital cytomegalovirus infections in a given population depends on a large scale to the maternal CMV status. The vertical transmission risk has long ago been estimated in the literature as approximately 40% in case of primary maternal infection [8] and 1% in case of reactivation of the infection in previously immune mother [9] . In order to investigate the problem in our region, preliminary we first went to study the serological status of a large number of women of reproductive age. Of the 1612 women in childbearing age tested 1362 (84.5%) were anti-CMV IgG positive, with a mean age of 31.29 years (SD ± 10). The remaining 250 women of childbearing age [15.5%] were non-immune and their mean age was 26.48 years (SD ± 9.16), which is almost 5 years younger than the age of the infected one. The risk ratio (infected women versus non-immune) is 5.5 and after accounting for sampling variability, the young age could be considered a risk factor of acquiring primary CMV infection. Based on the literature data and taking in consideration our results from the serological screening of women in childbearing age we were able to estimate the hypothetical population risk for vertical transmission in our region as a total of maximum 7% (tabl. 1). To support this hypothetical data with a real situation in our previous study of 187 symptomatic newborns under 1 month we found 6.4% of them anti-CMV IgM positive or the data strongly suggests cCMV infection in this infants [10] .
We compared the preliminary retrospective data we got with the data obtained from a real situation of 121 pregnancies and we got very similar results. 105 (86.8%) of the 121 pregnant women in our study were anti CMV IgG positive and 16 (13.2%) were anti-CMV IgG negative. The last group of non-immune women was in high risk to transmit the virus in case of eventual primary maternal infection. The apparent paradox of maternal seropositivity as a risk factor for congenital CMV infection can be explained as follows: previously seronegative pregnant women are at much higher risk (40%) of transmitting CMV to their fetuses compared with seropositive preg-Tabl. 1. Hypothetical population risk for vertical transmission in women in childbearing age in the study population (n=1612).
N=1612
Vertical transmission risk Hypothetical population risk (references *(8)**(9)) in our study Non-immune women 40% * 6.2% (n=250) 15.5% Infected women 1% ** 0.8% (n=1362) 84.5% nant women (1%). However, the risk of actually acquiring an infection during a pregnancy should be taken into consideration. This risk seems relatively low for seronegative women and relatively high for seropositive women. This is supported by previous studies which data indicate the risk to be higher in highly seropositive populations probably due to cultural and behavioral differences [11, 12] .
Reactivation of endogenous CMV or reinfection with a different strain could lead to intrauterine transmission. Yamamoto et al. tested sera from 40 mothers of congenitally infected infants for strain-specific anti-CMV antibodies and confermed that maternal reinfection by new strains of cytomegalovirus is a major source of congenital infection in this population [13] . However reinfection is usually asymptomatic and defing seropositive pregnant women at risk of transmission is presently not possible with serology markers. Maternal primary infection can be confirmed reliably by the seroconversion (CMV IgG negative to CMV IgG positive) when a baseline serum sample from either the earliest antenatal visit or prior to conception is available. When such an early serum sample for comparison is not available, the detection of both CMV IgG and IgM antibodies may indicate a recent primary infection [14] . Seroconversion, representing a primary infection, occurs annually in approximately 1-2% of seronegative pregnant women [15] . Reactive CMV IgM may be found in both primary and non-primary infections and in many cases may persist for months following primary infection. It does not reliably predict the risk for congenital infection [16] . An algorithm for dealing in such cases is reviewed by Manicklal et al.: A reactive CMV IgM should be further evaluated by determining the maturity of the CMV IgG antibodies with avidity test. Low-affinity CMV IgG antibodies (those that bind less tightly with their target protein) are produced in the first 18 to 20 weeks after infection. A subsequent maturation process generates IgG antibodies with higher avidities. A high CMV IgG avidity index therefore excludes a recent primary infection and when detected before 12 to 16 weeks of gestation indicates a significantly lower risk of congenital infection. On the contrary, low-avidity IgG antibodies together with a reactive CMV IgM strongly supports a maternal primary infection in the preceding 3 or 4 months [14] . Numerous fetal structural and growth abnormalities have been described and associated with cCMV infection. Ultrasound is not invasive, but an in-sensitive method for detecting cCMV, missing up to 50% of the infected fetuses [17] . As described previously there is 40% risk of vertical transmission following primary maternal infection. This substantial risk justifies invasive prenatal testing of amniotic fluid (AF) in such cases. CMV PCR from AF is the reliable assay for confirming congenital infection. Because the interval between maternal and detectable fetal infection is at least 6 to 8 weeks, amniocentesis should be performed at 20 to 21 weeks of gestation and at least 7 weeks following maternal infection in order to escape false negative results [18, 19] .
Testing for anti-CMV IgM, as an indicator of acute or recent infection is the most widely used worldwide method for screening pregnant women, but the significance of the results is limited by the possible persistence of specific IgM over time, the fact that they are also produced during episodes of reactivation or reinfection, and possible cross-reactions with other viruses [20] . Since 12/ 121 (nearly 10%) of the pregnant women we tested had serological evidence of acute or recent infection (anti-CMV IgM positive), this required us to perform the anti-CMV IgG avidity test. We got a high IgG avidity index (>60%) in all seropositive pregnant women, which make the test very reliable for determination of the phase of the infection and defining the risk of transmission of the virus to the fetus. A drawback of our study is the fact that almost 24% of pregnant women were in the third trimester of pregnancy at the time of the sample collection. High avidity index in them does not exclude primary infection or reinfection with new strain in very early pregnancy or around the conception.
CONCLUSIONS:
We found high CMV seroprevalence in both groups women of childbearing age and in pregnant women, which may have profound effect over the incidence of congenital CMV infections in our region. We estimated the hypothetical population risk for CMV transmission as 7%, based on the preliminary large scale serological screening of women in childbearing age. Our data indicate high seroprevalence of 86.8% in the group of pregnant women and respectively 13.2% of them were non-infected. In the absence of proven therapeutic options, two different strategies should be applied in both groups in order to reduce the rate of cCMV infection -active monitoring and prevention of primary infection.
